A jet of Newtonian fluid can fall from the oriented nozzle onto the moving surface in three regimes. A flow regime depends on the process parameters and is characterized by the dominant effect in the momentum transfer through the jet cross-section. To model the three jet flow regimes we describe the jet by the effects of inertia, longitudinal viscosity, and gravity. The key issue is to prescribe the boundary conditions for the jet orientation, which follow from the conservation of momentum for the dynamic jet. If the jet is under tension, the principal part of the conservation of momentum equation is of hyperbolic type, and the boundary conditions for the jet shape follow from the directions of characteristics. From this we find that the boundary conditions for the jet orientation are determined by the dominant effect in the momentum transfer through the jet cross-section, which can be due to inertia, or due to viscosity. This choice of boundary conditions allows us to find the solution to the steady jet model for all parameters, and partition the parameter space between the three jet flow regimes. A. Hlod ( ) 
Introduction
Growing interest in modeling of industrial processes (such as production of glass wool [19] , high-temperature thermal isolation [1] , and rotor spinning process [6] , [14] , [12] ) requires development and study of models of a fluid jet hitting a moving surface under influence of external forces. These models are used to predict the jet shape, study jet stability, and describe the influence of the process parameters.
A configuration, in which the fluid jet hits a moving surface, is the jet of viscous fluid falling onto a moving belt under gravity. In this process the three flow regimes A. Hlod Next, we describe each flow regime, and provide the naming based on the dominant effect in the momentum transfer through the jet cross-section; see Sect. 3 for details. The inertial jet has a concave shape compared to a ballistic trajectory, and occurs, among other possibilities. for small and large v nozzle ; see Fig. 1(a) . The viscous-inertial jet has a straight vertical shape, and among other occurs for large and L, and small v nozzle ; see Fig. 1(b) . The viscous jet has a convex shape, and occurs for large and v belt , and small v nozzle and L; see Fig. 1(c) .
In this paper we address a problem of modeling the three jet flow regimes describe above. In particular we would like to model the three regimes using a model as simple as possible. To do that we use a model of [12] , which includes all the essential effects (inertia, viscosity and gravity) to qualitatively describe the jet fall. Such kind of jet model is often called the string jet model analogously to the elastic strings. The system is defined by the three dimensionless quantities and the nozzle orientation.
Similar problems of the curved jets under the influence of gravity, or centrifugal and Coriolis forces but no moving surface, are described in [5, 16, [18] [19] [20] . Various aspects of the problem addressed here have been studied in [2, 12, 13, 17, 21] .
In this paper we start with description of the jet model, which is partly solved and transformed into a first order ODE on an unknown domain with additional scalar unknown; see Sect. 2. Next, we extensively discuss and motivate our choice of boundary conditions for the jet shape by studying the conservation of momentum equation for the dynamic jet; see Sect. 3. In Sect. 4 we present the partitioning of the parameter space between the three flow regimes, and perform some simulations. In Sect. 5 we give some conclusions.
